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The NASA Human Space Flight Supply Chain... *
On Earth... :

2

CONSTELLATION

MAJOR SITES -
Suppliers: Boeing USA LM HS  P&WRckdyne ATK  Orbiter Suppliers [ALL)

ATK Thiokol Marshall Space Flight Center
Propulsion Huntsville, AL
Brigham City, UT Space Shuttle Projects Office
Reusable Solid
Rocket Motor
NASA Headquarters
Washington, DC
Edwards AFB, Cl Office of Space Flight
Alternate
Landing Site
Kennedy Space Center, FL
Pratt & Whitney R Launch & Landing
Canoga Park, CA United Space Alliance
White Sands La‘énsc:éLanding, Logistics
E an
Test Facility Houston,
Las Cruces, NM Orbiter Pratt & Whitney
Rocketdyne
Johnson Space Center Lockheed Martin West Palm Beach, FL
Houston, TX United Space Michoud Assembly Alternate Turbopumps
Space Shuttle Program Office  Alliance Facility Stennis Space Center
Houston,TX  New Orleans, LA Bay St. Louis, MS
Space Operations  gyyeral Tank SSME Test
PRINT
DATA IS FOR INFORMATIONAL USE ONLY AND ACCURBATE TO THE BEST OF OQUR KNOWLEDGE AS OF 05/18/2006

Courtesy of: http://www.frassanito2.com/SSPO/suppliers/
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(\% The NASA Human Space Flight Supply Chain...
& Extendingto Space...

CONSTELLATION

10. MOE 5. Process 6. Date

MOE

II‘ransportation from Node 1001 to Node 1501 Date: 07-Dec-1972
Crew Surface Days (CSD)

» 0[man-day] Element(s): 1 2 3 4 5 6 7 8 Day 3
Expl. Mass Delivered (EMD
» 0[kg] . .
Exploration capability (o] 7. Node Information 8. Element Information
» 0 [man-d-kg]
Up-Mass Capa. Util. (UCU) Node Name Position EL# EL Name TRA ACT DIS CRW
s 0.931 [n.d.] 1001 NASA KsSC 29N 81W 1 S-IC X X
Total Launch Mass (TLM) 1017 Pacific Ocean 18S 166W S-II X
e 2928 [MT] 2009 Apollo 17 Landin 20N 31E S-IVB X
Rel. Scenario Cost (RSC) 1501 LEO Parking Orbi P 296 A 296 I 29 SLA
mm 1.18 [n.d.] 2507 LLO inclined P 112 A 112 I 20 cM

SM
LM DS
LM AS

4. Element

\\/

9. Disposal

Disposal

2. Moon and Lunar Orbit

Courtesy of: http: istics.mit.edu/about.htm
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A Supply Chain of over 1500 Suppliers...

CONSTELLATION

Space Shuttie Program
Active Supplier Distribution by State

Supplier Color Count Code

1-18 19-36 37-54 55-72 72+
Qualified (Active) Supplier Count Distribution Data Source: Mike Galluzzi
Orbiter RSRM ET SSME SRB TOTAL NASA §Upply Qhaln Mana.ger
812 395 68 147 19 1.541 Strategic Sustainment Office
’ As of: 12/04
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A Space Shuttle Operation Flowing:

CONSTELLATION

¢ ~$1B per year in material purchases as items, flight and
ground element hardware, projects and tangible goods

¢ +~$3B per year in information as services, labor and in-
tangibles

¢ ...in a low volume market with set demand for the
transportation product of about 5 launches per year...

¢ ...with flight and ground technology that is usually custom,
developing and not mature by commercial standards, and
also low volume...

¢ ...incurring variance in all parts and processes, due to low
volumes...

¢ ...while morphing into a new product line simultaneous with
on-going operations...

¢ ...fulfilling as payload and ultimate “deliver-able” the parts
and the in-space construction of an International Space
Station in Low-Earth Orbit.

The NASAExploration Supply Chain, SCOR, Simulation & Analysis
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N(A\"'\“ Amidst flawed tracking systems for following the money...

CONSTELLATION

Follow the money (...if you can)

¢ InMay of 2004, the Government Accounting Office sent a Report to
the Subcommittee on Space and Aeronautics, Committee on
Science, House of Representatives

e ‘NASA's lack of Disciplined Cost-estimating Processes
Undermines NASA's Ability to Effectively Manage its
Programs”.

¢ Numerous other similar critiques have surfaced over the decades...

The NASAExploration Supply Chain, SCOR, Simulation & Analysis
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NCA\-"\“ Supply Chain Scope...two extremes...

CONSTELLATION

We are here

Logistics is The combination of art
improved by good and science that goes
supply chain into improving the way
management your company finds

the raw components it
SCM as “deliver” ? needs to make a
only part of an product or service,
organization manufactures that

product or service and

delivers it to

customers. Plan,
make, source, deliver,

return.
Supply- Chain Council

The NASAExploration Supply Chain, SCOR, Simulation & Analysis
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"‘(’*\“ Perspective, Kennedy Space Center Shuttle Ops

o

CONSTELLATION

/ I[_)%II\_/ eGr;ound Operations Operations Drivers _ *Numbers refl-ect a % of
Total Processing Costs

Previous Effort Scope

Element Level (Flightand g and Drivers PLUS Supply |
Ground) Chain Mgt, Business -
+ LRU Complexity Process and I/T Systems Non procure- n'!e nt
(scope, subsystem Drivers -CS, sustaining, 26%
count, parts efc) o * Number of elements 1% H
* Reliability (e + Business Processes | procure, finance
+ Maintainability o - Requirements o o Ut
USA o flow-down ¢ ) . . .
SFOC : - Work control Operations Drivers ) Prime ln-dlrect, .
 IIT Systems SCM, Business Process and IIT business processes, 17%
Systems Drivers I / T

* Program interfaces/coordination,

Y i weil | e e e e rules mgt. (LCC, ORMS, etc) . . .
100/ — n |l e i . * Requirements mgtand flow- Fllght |OgIStICS 16%
U/ 5 A' 3 11% i (Orbiter)

= — * Generate work documents
- . + Scheduling
“Touch” plus e c Inteﬁacgtasktoma§ter Infrastructure 16%
\ some direct Sub-systems engineering, s et s vt 1 schedullngand manifest
support  Mmanagement safety and quality e Ded dta|l(>j/workd ;
¢ bedicated ground systems
. assurance support, design.planning and Touch,_ plus support,
el iy -ﬂ : Yl operations O3M business process, 10%
I} I/T
i L % Ground Ops LoglsncsS% : :
e — oy s e RURISEN b eve . .: e
| — Prime support 5%
Infrastructure
— — — Ground Ops 3%
aseline data P sk
= calculation back A : Logistics
Civil servants (mature tracked to % of prime . 93%
program after 15+ (tentatively) :
years, add 5.5% of total
((STS baseline data), The rest of
10% years 5-15and the : - -
15% first 5 years)) busmess , - - *All values under review
- Center GEA « ’ e for function, amount,

- Service Pool

uncertainty, and drivers
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‘“@\“ NASA Future Plans & Needs 2?7/
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CONSTELLATION

¢ Flight Systems
e From one launch, to a two launch solution
e From Low-Earth orbit only operations to Lunar and Planetary capability

]
I

I

—
L

_é_ = g |
5 o e
: AR
Space Crew Launch Cargo Launch Vehicle
Shuttle Vehicle Ares V
Ares |
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Constellation Launch Vehicle Elements >/ff/

CONSTELLATION

Composite Shroud

e
LAS ;‘g LSAM
£ Crew Exploratjon Vehicle (CEV) EDS Stage
A~ (CrewModule/Service Module) LOx/LH2
I Uni SpacecraftAdapter One J2S+ Engine
nstrumentUnit == Li
—  Eorward Skirt Al-Li Tanks/Structures
| Upper Stage
“ Interstage
I J-2X Upper Stage Engine I
Interstage :
¥_~" Forward Frustum AR ‘-!. Core Stage
= J* LOx/LH2
- 1 N | Five RS-68 Engines
_|  First Stage 5 L Al-Li Tanks/Structures
+ (5-Segment Reusable Solid | |
i Rocket Booster (RSRB)) Two 5-SegmentRSRBs
= =f £
o RPALE
Ares | Crew Launch Vehicle Ares V Cargo Launch Vehicle

The NASAExploration Supply Chain, SCOR, Simulation & Analysis
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1&% NASA Future Plans & Needs

+ g

CONSTELLATION

¢ Ground Systems
e Migrating from reusable
systems being processed to
receipt of more expendable
elements...

-

o
o\
. X
'
!
=
£
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”%'\“ Our Exploration Supply Chain Definition

CONSTELLATION

¢ We define an Exploration Supply Chain as:

The integration of NASA centers, facilities, third party enterprises, orbital
entities, space locations, and space carriers that network/partner together
to plan, execute, and enable an Exploration mission that will deliver an
Exploration product (crew, supplies, data, information, knowledge, and
physical samples) and to provide the after delivery support, services, and
returns that may be requested by the customer.

Edaar Zapata Mike Galluzzi/ NASA The NASAExploration Supply Chain, SCOR, Simulation & Analysis
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The NASA Human Space Flight Space Transportation Supply ‘
Chain “As-is” viewed as an Enterprise Level Network CONSTELLA*T.[ON

The Space Operations Supply Chain “As-is” Space Shuttle as a Relationship Network of Enterprises —

These exchange Materials or Information
Customer /

Suppliers Suppliers . . , ,

Suppliers Suppliers Suppliers Main Suppliers Requirements

/ ksc@Ff
7/ Launch&

/\ landing /T

p s e —
-~ — - p -

."/ $'S'Suppliers \\, e / N

| (Ref:ssp k——""1 / R-

'\\ website) j ’"”:j_j_:ﬂ\ R@dér‘;e = \\ ; ‘«.
. . y 7__)1 MSFC @ AL }_7_7 —— ISS @ JSC ;

B _7_/./' /"/SRB FW D‘\‘K'\na_‘?;_/, S ~. . / .
|’ ASSY | ;’, \ &
\ Suppliers / ) / ]/ N

\\ (Ref:Dbase) / - \
\\\ . - - ,__,-""'-7- \ .!'
N R ] S | Y
N —— — / S TAN
N — / | N\
/ T~ roN N 4
/ | ™ ) / \ ‘~.__7_7_7_7_7_) A

AN P .
ATK @ NS
e ™. ;’ | e :"l N
/ ~ \

{ "“.
L §'S'Suppliers N ".‘ ut ) g
/ Other Suppliers TS /T \ \
\ / L/ N
Space

\ ‘ (Infrastructure/ "rf / Other \‘l /»‘" N/ \
\ GrmdOps / | Suppliers |/ | SSC@ms | .
| Operations
Mission

"\ (Non-Prime/ J.'
% Non-usa) /
AN S g E—
Directorate

N

/
~

AN
N

N ‘\ Logistics)

AN 7

-

[ other ‘\'
| S'suppliers |

\ )

N

/ -
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The NASA Human Space Flight Space Transportation Supply
Chain “To-be” viewed as an Enterprise Level Network e

The Space Operations Supply Chain “To-be” Orion / Ares | as a Relationship Network of Enterprises —

These exchange Materials or Information
Customer/

Requirements

Main Suppliers

Suppliers

" kscer
Launch & ]
landing /

‘ Suppliers Suppliers Suppliers Suppliers

/CLV 2na\
A Stage v 00|
\_ @TBD /

‘_\\

I/,-'/ \\ "',‘ o .

— | o -(,f" R-dyne

——\ @CA

~_ / SRB FWD \;“--—-,_,__:_—./-:‘/':":'/
( ASSY V7

\ Suppliers /

. (Ref:Dbase) /

1SS @ JSC |

P ;” \ \\".
{1scenx -

— P ) .
- ~| 7\ 3 /
/ ;"’ "'x A ,,'/

N\ ATK @ /
\ t I‘l"'""

ut

- Space
Operations
Mission
Directorate /
2. Exploration
/ Systems
Mission
Directorate

/N ‘—7’7 ’ Other Suppliers \“. :‘:' T /T \
N\ RN /| (Infrastructure/ "r-" \ ~N/
o V. | GmdOps [ Other [ ssC@Ms |
. LM 22 Y \  logistics) / | suppliers |
\ @KsC /|~ | (Non-Prime) /
N - _,.")/.____. \ ) '/: ~—

LAS | N/
\ Vi \Vlr‘ Other |
- | S'Suppliers |
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The NASA Human Space Flight Space Transportation Supply
Chain “As-is” viewed as an Functional Units... .

CONSTELLATION
The Space Operations Supply Chain “As-is” Space Shuttle as Physical Locations of Major
Enterprise Physical Functional Units — Each of these belongs to an Enterprise
= 1
MS  Additional Logistics .= = = l ] 1SS
P to USA Locations as -/ ‘1 H AF he . o spaa - oy
'og' Production Facility Reg'dl N U’ﬂgﬁggl;(' ﬁq—_.—. —_q 7
e Logistics and/or YT . L% aAdditiongr
‘-"'f@x‘ Depot Repair ,3-'00": E. . _ LogisticS
\ % / Location Ny # .
g Scientists 5 !
P P ; . - USA @ KSC
{+. Distribution/Delivery ssu . Locations, ' //ff T~ e
1 center e 1 EXIIMents, " [pmmorw ] SomrTts P13 Most Visible
e L I — — Portions
T . il s ES usAa
| f\_ml '\I TFGH.?DOITUT\OI’\/ - { ’ E T e
-\—'1. / Carrier Additional , = E - Instail to Orbiter
: Logistics to,-'
'\ Customer (e.g. USA
/' Scientist) Locoions' /
asreg'd | { ARF
| 1SS (Customer) —_CA : \ ‘ L= g
') N \ - —
\ Je—
- o"‘ .
[' [/ J. Launch Pad . ETC
LS Engine Perts ﬁwﬂwﬁ;‘;‘_-_‘ - -
~ Operations, e ‘ s ‘ Additiongl
( | Management, s ~. _ R
\ Information - o+ - [
Processing or A [ I__:_:_:_: — !
A I /
e gy
{ % J"—IR&RS N4 / Other
i TN o [ Suppliers
Bold items represented here gFOUﬂﬂ T L — _ ./ Thisflows into and from all these physical \ (r:lon-l’dgn:)a/ ";N e
. perations \_ locations facilities located @ KSC e / Not shown
For Size 44" by 34" Logistics | S s
|

Ky

I

Prime Ops and Sub-contracts | |

Propellants |
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The NASA Human Space Flight Space Transportation Supply
Chain “To-be” viewed as an Functional Units... .

CONSTELLATION

The Space Operations Supply Chain “To-be” Orion / Ares | as Physical Locations of Major
Enterprise Physical Functional Units — Each of these belongs to an Enterprise

CM Returning
]
___Ms 1Ad;ii_f'oml‘._:l Logfis‘rics = —-1 = e Weerr =1 —_ I
J— o Pritne Locations Coast O ~—_. | Vendors
£ Production Facility \b as Reg'd =5 lendling ¥ R ﬁ@____
S /. E=R : (
" Logisti d iUT foZZZEZ.’,’;.”.?"M e D) Addlhomol
. Logistics and/or - sine Sogmnts [ Logigtcs
‘ ‘ \ Depot Repair ;Q } Time-ssnsitive s | I
% Location # R pan [

L - Scientists [ 4 : = | 1“ 2 Prime @
{ ;Q ). Distribution/Delivery IR i F‘:!;ZE?;’;" Lcccf_ioms, IR | P'f‘D \ KSC Most
./ center Tost Fire e ; Experiments, [[Fer ] Visible
' _,l,_ ) - or Payload - A Portions

e ™~ Readf for / F — —
I-"J ":I Transportation/ | A SSPF, | a _
o o/ Camer Additional ,{” ==
Logistics to - — ———1}Additional — - - — N |
| Customer (e.g. Prime § *_ - “Logistics s el el l |
Scientist) Locc(gc ns! pr=— I
as re | 'd ! | % ‘F Fetrbed & I \ |
| 155 (Customer) —-CA \ = [ S P Ay | i
g o, . B /!
N4 \ i VAB oo b I
Launch Pad B o\ |pus Transter |
. " T srea pons / i) . Aisler| |
Ergio Pars o b . ki - oot Fsmrds
~. < e ya ‘_ | Taspartstor I e
l.‘ = :: . CLV 2 Stage _1 R&m ‘
. Operations, i - - r 1 osd AJcldiTioan
| Management, o~ - f Logistics
/" Information / FoX ~. R -.ko&-‘ﬁAS |
- { Q - CLv2rd ~—r | I
Processing or ié;:’;i%:;’ﬁ,s hN ) Stc.:rgg [ |————t——
' g gt _ @ —— — —
: | Assembly flxssﬁgoéfém $'s' Suppliers . g . _| I .
e —{ % e — [ omer
Bold items represented here Ground T |_ — Thiflows into cmd from all these physical ' (:g,?‘,’,':f:i) )
) . " Operations ' Ioc;éhons facilities located @ KSC / Not shown
For Size 44" by 34 Logistics | ~
' |
L —Part of Infrastructure Non-_ . __
Prime Ops and Sub-contracts | |
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The NASA Human Space Flight Space Transportation Supply ‘
Chain “As-is” viewed as an Functional Units...and Resources /. °.

CONSTELLATION

Part of d‘rher Processing
Non-Prime Ops.and Sub- — -
contracts

Propellants

To specific sites,
OPF, VAB, Pad, etc

(R — =

""IT!“

:

R TTTTITI
T

{
H

:
E

{

{
i
no g

i
UTTITIRR

Prime Contractor Engineering,
| Management, Safety, Quality
' "Direct Support" @ KSC Element Stand-

Prime Contractor Engineering,
| Management, Safety, Quality
"Direct Support" @ KSC Integrated Level

. Prime Conftractor

LLLLLLLE

All Other In-direct Support

alone Level "Horizontal Processing” “Vertical Processing”
EEg | Non-procurement { EE8 Non-procurement [ EE
' EZZ /| NASA Civil Servants, Technical & \ EZ2 | NASA Center Management & ™ == | OftherInfrastructure Non-Prime Ops and
Engineering Operations Sub-contracts

=

g | Other Processing EEE

Non-Prime Ops and Sub-contracts

|

|

|

|

|

|

|

g \ Infrastructure |
|

|

|

- |
| Other Program Support \ Eég | Other Data Systems & Software :
|

These Operations Management and

| Information Functional Units @ KSC flow into
all the more specific Physical Locations
above as enabling processes
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N(Q\A Simulation and SCOR - E,O0 Supply Chain Sim

http://science.ksc.nasa.gov/shuttle/nexgen/supply chain main.htm

CONSTELLATION

Enterprise Definition

v

Flow the Materials

y

Attach the Information

v

Map to SCOR

Simulate

Edgar Zapata/ Mike Galluzzi/ NASA

Capture the knowledge
Represent the data
Estimate the “to-be”

y 4
PRODUCTVITY%XNC

The Exploration Earth-to-Orbit Supply
Chain Simulation project —
‘NASAKSC
*Edgar Zapata, PI
*Mike Galluzzi, Shuttle SC
Manager
*Productivity Apex Inc. of Orlando FI.
«Sam Fayez, Ph.D
‘Mansooreh Mollaghasemi Ph.D

The NASAExploration Supply Chain, SCOR, Simulation & Analysis
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E.,O Supply Chain Sim
Scenario Analysis

CONSTELLATION

¢ Capabillity to analyze different, advanced operating
scenarios and new initiatives:

¢ New designs &
architectures

¢ Practices x
e.g. VMI / VO, e
RFID, e-Shop T, o
Floor, S e
commonality,
modularity, efc. | "=

The NASAExploration Supply Chain, SCOR, Simulation & Analysis
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E.,O Supply Chain Sim
The Interface

CONSTELLATION

e Define a Supply Chain on a —
geographic and Space-tfime
map. W% :fﬂ .

e Automatically generate the e
process flow of the end-to-end T B ‘E_-—
Space Exploration Supply Chain 1} j

e Automatically generates the Key
Performance Indicators relevant
to the Supply Chain

The NASAExploration Supply Chain, SCOR, Simulation & Analysis
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E.,O Supply Chain Sim
The Simulation £

CONSTELLATION

e Simulation templates consistent with
SCOR - Plan, Source, Make, Deliver, B e =

Pick Staged verify Product  Test and
Product

Install Product

i 0 Y fer
Receive and  Load ¥ehicle  Select Carriers Route
Werify Shipments

— Automatically generate simulation L2
models. '

=)
[ — B 1.
(e M ey
R
P
=}
e
R —

The NASAExploration Supply Chain, SCOR, Simulation & Analysis
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E,O Supply Chain Sim
Visualize the improvements... a

CONSTELLATION

Ability to model “what-ifs” that follow both time and money
Improvements by:
‘Understanding the supply chain at a strategic level
*Design of the supply chain
*Application of best practices — quantified as to potential effects

ny ELusen Daveria o U

KSC 1yP4 (Plan Deliver)

NN %n@n 2 (Tdentify Swuply [ Claszes | ™ Sigts | S Forris | % Instances | &
] 1e riam)

CusP1.2 (Identify SWpply sasiwa rormat BT 7
dentify s 1Y Internal Camypi.3 malanu Resources rehouse Mm-aqm N

1
o' sm.}m @ NASA_SCET

w >
P1 (Plan Supply Chain) ‘ls

= L3 = i
\' Finished Ennds InVeRtOLY yisn Suply. ...‘J‘fL CusPL.1 (Identify Supply

falidated and Processed 0

ource} e
~ X Cusra (Plan Dzllwr)n4 (RTax "91“’"’
Curement Sign Forvrd Ceater Segnent @ e 3% G o B £ Cuske. 1 Frocuzrmnt Sup! =
_ Tnventory ] ur )“1 “’n\d’;’yg P4 (Plan Deliver) B ou o
Hhat ax Hydraulic Pumps T o o MU Customez I"""“Y 2 s Y (THIMNG
03 N B gmaml P AST
Jevelop Strategic Plan | 1011 (Process Tnquiry & Custoner terwi MY Product D pC Customer_INCgy 3 (ianage Plan Data | & (SYSTEM-CLASS
/ S \V o
Cnll.ahnrat].un amo; era
My Tdomiaiy Sapas iy anong oo SR v MyNASA
g T TR ‘\‘
! st SRy nusn-ess nssum > ©On Earth
>MycarrierT2 (Transport Ma L ot e WMG (Wavshguise M iSe 1w ca
= T fnconing Orders ‘ oming 0 Cust MVER. 2 (Hanaq|e Porfomanc N\ . | » In Space
rachute Refurhishny. My DenandfSales Forecast S My Carrier Jo1AERSAEVICe) “m"‘”""“ [ 3 MyMASAx (hidden)
- Im:nm Inguiries fron ¢, L7 Deibrosn) Lilay g i
HASR SupplyChain ( u ng Inguis ) Custom eustoner M (Drder 1 Vo'l

g Ordor_ MASA _SupplyChains

MASA SupplyChain_Materials

MASA Functions

MASA Processes

MASA SupplyChain_Objects

MASA SupplyChain_nformation

MASA SupplyChain_Information_Resources

ey y Custoner Replinsh
My Supply Chaln Pex forman \Wll H
Hozzle Cm}-nn Cloth Liner 1]u}
Cursaiviacion among

Customers Information Re

Product X (Cus)

%nﬂ; Chmte Tnform=+i
(" Covelop) Fl"“"‘“l 2Lax My l)evelup Business Plan

llyelraullc resex‘wu‘ vy & O 4 Tional
sc CarrierT2 (llangnnr LuLcos MU rs_Func
&

\’I\W/ \ \ - Single Point Contact ¥
A \Y /

Kennedy Space center usCus X ERP (Enterprise

-]
c

CusCarrier x

Custgper Launch Vehicle M

Suypl):x Lalumh Vehicle M
humer nnnspace Cul’nura

MyCarrier THS

m:umw; n-mnnes

MASA SupplyChain_Performance_Measures

SupplyChain_Schemas

NASA Carriers
CusLunersCustoners

Y Y Y VYYYYYYY

m'[( Thiokol ﬂﬂ.a.hj Ttes from cary VW EPOXY (Curing Rgent 1.96
NN e S

SupplyChain Practices

S‘pa‘:: smmﬂ-
SRB (S0l Ar Parachute (Hew)

“7\““{1\///; The Complexity...it CAN be managed,
understood...and turned into useful knowledge

> Time
> GEM-FLO
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than acceptingit.

How dynamic is the future state? Shaping demand rather

+
+

CONSTELLATION

Present State
Linear, push manual practice

Supply Demand

10%o is what we
see...results...

and all that
“other processing
stuff” where the
time and money
is...90% what we
don’t see.

Accepting demand
New technology an exception
Deterministic optimization

Future State

Circular, self-renewing simulation model

Sustaining Management

Requirements Work

Repair Cost  cap g /3 grp  Control

i B3i
Logistics Schedule

Work Docs 52 ac;eNet
Infrastructure
‘\
Q&M Cost  109% Direct Visible
overlap of
operations

Program
Interface ETO Sim

Configuration Mgt
Assets

Shaping demand
Embedded technology insertion
Probabilistic planning optimization

The NASAExploration Supply Chain, SCOR, Simulation & Analysis
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Also Using SCOR: ESATA “LLEGO”

http://science.ksc.nasa.gov/shuttle/nexgen/ESATA main.htm

CONSTELLATION

¢ Explorations Systems Analysis and Technology
Assessment Project

e This research and development project:

e Will create a model that provides linkage between
the what, how and why of Launch and Landing
costs and flow times, reflecting on future
affordability and responsiveness for space launch,
specifically the Exploration architecture.

e LOcCate the rudders

e Communicate to key decision makers and
stakeholders

e Quantify
e Model

The NASAExploration Supply Chain, SCOR, Simulation & Analysis

Edgar Zapata/ Mike Galluzzi/ NASA


http://science.ksc.nasa.gov/shuttle/nexgen/ESATA_main.htm

Senice S Supplier

¥
+
http://science.ksc.nasa. qov/shuttle/n exgen/ESATA_ _main. htm &
+
CONSTELLATION
=Functioning INPUTS I I OUTPUTS |
= Nof yef funclioning
I I Summary
Time factors (shifts, manload, ‘ I I Process Flow Prime
| } Time Banding -
I Summary
i.e. Time in Orbit, New System I I Al
Time Flight el Ra I I I
I Prime Contractor Prime Contractor I
"Direct Touch" "Direct Touch" .
6.89 I Labor Labor I Zero Base Serial Delta Zero Base
Single String Fixed Cost
Notes I Element Level Stack Level I Operations Adjustment
General Effect
; | |
Prime In-direct i
Prime Flight Element Logistics I Element Standaions . I |
9 9 ~ I Lavel Effects a | Downflow of Direct I v ¥
I integrated Elernent, and \ Scope Effects I Zero Base Zero Base
f ‘r W ‘ Srack Ettocts - I Fixed Costs Variable
! Ml T = Costs
Maturity & - I
Variance Effect ' I ‘ ‘
. 5 3 " Fixed Cost Variable Costt
Prime Contractor Prime Contractor Prime Contractor Flight Element I N:::t La‘:lsnc: :nr::et Eau‘;scho
— Engineering, Engineering, o Logistics and | Rate Rate
New Svst Reliability Management, Management, All Other In- Depot o o o t
2 S Safety, Quality | Safety, Quality || direct Support Maintenance I SHSMEmen SHLCmen
Design "Direct Support" "Direct Support" I
Information ‘ |
| b
. | simple Total Adjusted
E SCM TBR Information i Ii i Yearly Costs Ground
. Primne Specific Flow Effects » Operations Cost
Operations & Supply Chain " Supply Ghain Management Profiles by Year
Supply Chain Effac_zs, s e v Plan, make, sawce, deliver, return -Deliver

Management

NASA Specific
Drvers, as a
Customer

Non-procurement
MNASA Civil Servants,
Technical &

Infrastructure

QOther Infrastructure

MNASA Civil Servants Non-Prime Ops and
G&A MNASA Servi b-con

Non-
procurement

Non-procurement

Phasing Factors - Startup,
Steady State, or Mature
Operations Years

KSC Launch & Landing
Effects Ground
Operations (LLEGO)
Model Prototype 10-2-06

Other Processing Other Other Data Propellants
Non-Prime Ops and Program Systems &
b-con pPPO

The NASA Exploration Supply Chain, SCOR, Simulation & Analysis

Edgar Zapata/ Mike Galluzzi/ NASA


http://science.ksc.nasa.gov/shuttle/nexgen/ESATA_main.htm

ESATA & Thelceberg: Root Influences, $and Time

http://science.ksc.nasa.gov/shuttle/nexgen/ESATA main.htm
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CONSTELLATION

¢ Complexity and reliability influence product outcomes such as cost,
safety, responsiveness (timeto process a launch)and growth
potential.

¢ Striveto establish, understand and quantify design operability
drivers and influence on the product outcomes

¢ Work with designers, collaborate early and often
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Closing

CONSTELLATION

¢ Project “E,O SC Sim” is currently go through November
e Project runs through June 2007.

¢ Project “ESATA/ LLEGO” is go through August 2007

¢ Work to date has shown:

e SCC SCOR as an Efficient Approach for Managing and Understanding the
Complexity in the NASA Exploration Supply Chain

¢ Ability to connect knowledge based ontology approach to an automatically
generated simulation via a graphic user interface
— Program once, use many times!

¢ A Supply Chain Perspective has already proven useful in just
organizing data—whatis flowing? Where? Why? What information s
virtual? What are the enabling processes? The match to “resources”
and NASA flow of product, even at low volume, is especially
applicable.
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